Tigernut (Cyperus esculentus) is an underutilized crop of the family Cyperaceae which produces rhizomes from the base and tubers that are somewhat spherical. An investigation into the effect of different processing methods on the proximate and nutritional contents of tiger nut (Cyperus esculentus) was ascertained. The objectives is to assess the nutrient composition (carbohydrate protein and fat content) of tiger nut and to determine the effect of different processing method on the nutritional quality of the nut since its medicinal significance function helps to promote normal muscles and nerve functions to keep the heart beat steady, support immune functions strengthen bones and keep blood pressure at healthy levels. Moisture content was highest in soaked sample (10.69%) while the ash content was found to be low in fried sample (5.47%). Protein high in soaked sample (14.27%) compared with fried sample (13.73%). Carbohydrate was highest (64.13%) in fried sample than in soaked sample, 958.90%) saponin was absent in all the sample, tannin completely absent in fried sample, oxalate was absent in soaked sample but high in fried sample (1.47%) when compared with normal sample which was (1.07%). Soaking could be considered as the best processing method for tigernut since it reduces antinutrient content and still retains the nutrient value of the nut. Result from this study suggest that tigernut could be used as diabetic and weaning food because of its nutrient composition.
Introduction
Tigernut (Cyperus esculentus L.) is an underutilized crop which belongs to the division Magnoliophyte, class liliopsida, order -cyperales and family-Cyperaceae (family) and was found to be a cosmopolitan perennial crop of the same genus as the papyrus plant. Common names of the plant are earth almond as well as yellow nut grass [1] [2] . The production and distribution of tiger nuts in Nigeria is seasonal this fluctuate with season of abundance and scarcity which brings the inability to explore the nutrition content and its medicinal value. It is an edible perennial grass-like C4 plant of the sedge family [3] . Tigernut is tuber usable grass and called chufa, nut grass, yellow nut sedge, earth almond, edible galingale and ground almond [4] [5] . It is widely used for human and animal consumption as a nutritious food and feed in Africa, Europe and America [5] .
Tigernuts are regarded as digestive tonic having a heating and drying effect on the digestive system, promoting urine production stimulant and used in the treatment of indigestion, sort throat, cough, and Atherosclerosis. The nuts are used as herbs and spices to prevent heart attack and thrombosis and increase blood circulation and said to decrease the risk of colon cancer and in Asia it is said to increase female breast milk [6] .
Tigernut (Cyperus esculentus) produce rhizoids from the base and tubers that are somehow spherical. They are cultivated throughout the world, especially in the West African countries and Northern part of Nigeria the nuts are found to be a good substitute for cereal grains, it has the characteristics of weaning food [7] as food adjunct for breast feeding. Tiger nuts contain minerals like Chromium, Magnesium, manganese, ferrous iron, Copper, zinc, and vitamin E and vitamin C, Amino acid, and B complex. It is rich in starch mineral and vitamin E and C. Because of this nutritional value Tiger nuts was found to be a good substitute for cereal grains, they are valued for its high nutrition starch content, dietary fiber, carbohydrate and high oil content lauric acid grade [8] .
The nut was reported to be rich in sodium, Calcium, potassium, and trace of copper [9] . It also contains magnesium which helps to promote normal muscles and nerve functions to keep the heart beat steady, support immune functions strengthen bones and keep blood pressure at healthy levels and process proteins. It contains high amino acids especially arginine which is a precursor to nitric oxide which helps keep blood vessels wide enough to keep blood flow normal and thus help control blood pressure. Tiger nuts helps to cure erectile dysfunction, protect the body from cardiovascular disease, may prevent heart attacks, thrombosis, activate blood circulation, gives potassium boost [10] . The oil was found to contain 18% saturated fatty acid (palmitic acid and stearic acid) and 80% unsaturated fatty acid (oleic and linoleic acid [11] .
Tigernut milk is a healthy and nourishing drink for adults as well as the children. The nutritional profiles and unique functional properties have made tiger nut as unique food [12] like beverage, flour [11, 13] , edible oil [14, 15] and a feed source [5] . The anti-nutritional factors especially polyphenols [16] have made it a nutritional source of food. Tigernut can be eaten raw, roasted, dried, baked or be made into a refreshing beverage called tigernut milk [17] . Current research focused on extraction and nutritional value of tiger nut but the information on changing nutrient patterns during its growing cycle is meager. Therefore, the current study was carried out to determine effect of different processing method on proximate and anti-nutritional value of tigernut.
Material and methods
Matured tigernuts were bought from Michika market in Michika local government Adamawa state.
Sample Preparation
Tigernuts was washed thoroughly in water to remove any adhering soil; different processing methods were used to determine the nutritional quality of the tiger nuts. In each method the tiger nuts were sorted to remove extraneous material.
Tigernuts was divided into three groups, group one was soaked in tap water, group two was roasted, while group three as unprocessed was used. All the samples were made into powder sieved using minor mash size net and stored until use.
Equipment used
Spectrophotometer (Jasco ultra violet spectrophotometer model V-630), Weighing balance (Schimadzu AUN 220D. UniBloc), steam water bath, fume cupboard (AFA 1000 Air flow), Filter Flask, and Oven.
Chemical reagents
Hydrochloric acid, sulfuric acid. 0.3% Ammonium thiocyanate solution, sodium chloride, ethanol, copper sulphate (hydrate), methyl red, Boric acid, Diethyl ether, Hexane, Sodium carbonate 1.5NH2SO4, 0.1NKMnO4, Anhydrous sodium sulphate.
Determination of Antinutritional Factors

Determination of Phytate
Phytate was determined according to the procedure of Price and Butter, [18] . 1 g of sample was poured into a conical flask 75 ml of 1.5 N H2SO4 was added, solution was filtered using filter paper. 5 ml of the filtrate was diluted with 25 ml of distilled water; 15 ml of 0.1 M of NaCl was added to 10 ml of dilute sample. 15 ml of 0.7 M of NaCl was taken at 500 nm spectrophotometrically.
Oxalate determination
To 1 g of sample 75 ml of 1.5 N H2SO4 was added. The solution was filtered, 25 ml of filtered was treated against 0.1 N KMnO4 solution [19] .
Tannin determination
Using Trease and Evans, [20] method, 1 ml of methanol extract was treated with 5 ml of Folin-Dennis reagent. The absorbance of the solution of each sample was measured at 760 nm.
Saponin determination
0.5 g each of the sample was shaken with 5 ml of distilled water in a test tube to determine the absent of frothing which indicate the absent of frothing which indicate the absence of the Saponin.
Determination of fat
Fat was determined using AOAC [21] , Soxhlet method 5 g of the sample was weighed into fat extraction. The fat was extracted with petroleum ether (60-80 C) for 24 hrs. The sample was oven dried for an hour. The flask was cooled in desiccators and weighed.
Determination of moisture content
Using the AOAC [21] Method 5 g of the sample was put into petri dish of a known weight and dried in the oven set at 105 o C for five hours, the dried sample was removed from the oven, cooled in the desiccators and weighed.
Determination of carbohydrate content
The carbohydrate content was obtained by calculating the differences between the sum of all the other food nutrient analyzed and subtracted from 100 the total nutrient composition.
Determination of protein content
Using Kjeldahl digestion method, 2 g of the sample was weighed into the "Kjeldahl flask, 10 g of Na2SO4 (anhydrous) was added followed by 0.5 g of copper sulphate (hydrate). The 25 ml of sulphuric acid was added into the flask. The digestion was done inside the fume cupboard.
Distillation: 10 ml of the digested protein was taken into micro-"Kjeldahl distillation apparatus through the funnel followed by 40% of NaOH at 100 ml, a blue color was formed, as the distillation process continued a dark brown color was formed and ammonia was released, the ammonia could distil until the volume of boric acid was ready for titration.
Titration: The green colored ammonia borate was titrated with 0.01 N HCl until the product (pink coloration) was obtained. % = × × 14.01 × 6.25 ℎ ℎ
Statistical analysis
Data are reported as Mean ± SD and were analyzed statistically using one-way ANOVA followed and value of p<0.05 were considered significant. The proximate analysis indicated no significant difference (P>0.05) in the three groups of processing. The result indicates no significant effect on the moisture, ash, protein, fat and carbohydrate. Results are expressed in mg/100g. Value are Mean± standard deviation for three determinations, mean followed different superscripts along the same column are significantly different (P>0.05).
Results
The result in Table ii shows the results of anti-nutrients analyzed. Tannin was significantly reduced (p<0.05) in fried sample. Oxalate was also significantly reduced by (p<0.05) in soaked sample.
Discussion
Three different group of tiger nuts were considered for this research unprocessed, soaking and frying. The two processing methods soaking and frying were carried out on tiger nuts to chick its effect on nutritional and ant nutritional factors as compared with the unprocessed tigernuts. Table 1 shows the proximate composition of tiger nut after processing this indicate little or no significance differences between the processed and the unprocessed nuts group analyzed in terms of moisture, ash, protein, fat and carbohydrate content. But with little difference between the two and the fried nuts. The Moisture content of the soaked and the processed nuts are (9.27±2.26 and 9.27±2.62) while that of the fried nuts was (6.33±5.13). However, relating table one and two in determining the efficacy of this methods, table two shows the anti-nutrient value reduced drastically to P<0.05 while the saponin and oxalate absent in soaked method and tannin in the fried method. Thus, the two methods are recommended process for tiger nut food adjunct to adult as well as to the children since it has more of the required nutritional standard when compared with the unprocessed method as shown in the tables above. This agrees with the report of Chevallier, [22] that tiger nuts drink contains more carbohydrate than the Cow's milk, in reference to the fried (0.00±0.00) and soaked (1.65±0.51) method the process contain absence and less of tannin than the unprocessed tigernuts with 1.71±0.25.
Conclusion
The research concluded that after the analysis, processing has been found to influence the anti-nutrient level of tiger nut. Thus, soaking and frying method should be adopted in the preparation of tigernut. Considering the nutritive and health benefits of the tigernuts; there is need for increased utilization and awareness of its health benefits as it is rich in vitamin, amino acids, and medicinal factors. Moreover, it is suggested that products from tigernuts should be encouraged so as to solve the problem of protein-calorie malnutrition in Africa. Therefore, high price of imported milk and milk products (for instance) coupled with poor milk production in Nigeria in particular and Africa in general seem to have made consumers more ready to accept milk produced from plant sources. Thus, the need for higher processing methods and biotechnological improvement for high yield should be considered.
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